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INTRODUCTION 

The Copyright id this document belongs to KXT Technologies, Lid. (hereinafter called 'KLT'J. Kn 
pan of dns document ■will be uud, reproduced ar copied without prior written consent of KXT. 

KLT does and ml not assume any liability for intringeroen" of patent;, copyrights oi other inicLLectuai 
property rights of am" thud party arising out of or in connection with application of the products 
described herein ercept for that directly artribuiahle to mechanisms end wodauanship thereof. t , ’o 
license, cipress ar implied. is granted under anv patent, copyright or other intellectual ptopenv right of 
KLT. 

Some electronic products would fail or malfunction ad a certain rale . lb spite of every effort to enhance 
reliability of products by KLT. the possibility of failures and nMlfur.cton might not be avoided entirely. 
To present the tishs of damage to death, human bodily injury' or other property arising out thereof or in 
connection therewith, each customer is required to take sufficient measures in its safety designs and. 
pirns including , but nod limited to, redundant system, fire-containment and anu-failure 

Hie products are classified into dnee- grades: " Standard ' „ p Sp€tial' 1 , and ' Specific". 

Each quality grade is designed for applications described below. Any customer who intends to use a 
product for application other than dun of Standard is required to contact an KLT sales representative in 
advance. 


The Standard: Applications as- any failure, malfunction or error of the products are free from any 
damage to death, human bodily injury or other properly (Products Safety Issue) and not related die 
safety of the public (Social Issues), like general electric devices. 

Esumples: Office equipment, audio and visual equipment, communication equipment, test and 
measure merit equipment, personal electronic equipment, home electronic appliances, car 
navigation system (with no vehicle control fancrionsj, seat entertainment monitor for 
vehicles and airpLanes, fish finder [cscept marine radar integrated type), PDA, c4r. 


The Special: Applications ais any failure , malfunction or error of the products might directly cause any 
damage to death, human bodily injury or other properly (Products Safety Issue) and the safety of the 
public (Social Issues) and required high level reliability by caavenuonal wisdom. 

Examples: Vehicle,' brain ship control system, traffic signals system, traffic information control system, 
an traffic control system, surgery.' ope rah on equipment monitor, disa.sier''crLme prevention 
system, etc. 

The Specific: Applications as ant" failure, malfunction or error of be products might severe cause any 
damage to death, human bodily injury or other property (Products Safety Issue) aid the safety of die 
public (Social Issues) and .developed, designed and manufactured in accordance with the standards or 
quality assurance program designated by the customer who requires extremely high level reliability and 
quality 

Examples: Aerospace system (except seal entertainment monitor), nuclear control system, life support 
system, etc . 


The quality grade of this product is the 1 Standard 1 unless otherwise specified, in diis document. 
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1. OUTLINE 

1 1 STRUCTURE AND PRINCIPLE 

Color LCD module- NL 1 02 7 d AC 2/jA 5D is composed of the amorphous silicoo thin film transistor 
Lqtud, crystal display’ (a- Si TFT LCD) panel sumotare with driver L5Is for driving the TFT 'Tho Film 
Tr .iiTid ^rnr) array sad a backlight. 

The a-Si TFT LCD panel, structure is injected liquid cryaai material into a narrow jap bera-een die 
TFT array glass substrate and aeoloi-Slrr glass substrate. 

Caiflf [Red, Green, Blue) data signals from a host system (e.g. signal generator, etc.} are modulated 
into best form for active maun system by a SLgnal processing board, and sent to tie driver LSIs which 
drive the individual TFT arrays. 

The it 1 array a: an electro-optical switch, re gulares me amount of transmitted light from the backlight 
assembly, when il is controlled by data signals. Color Linages are created by regulating the amount of 
xansnhtted light through the TFT anas - of ted, green and blue dots. 

12 APPLICATION 
* For industrial use 

1J FEATURES 


* Long life LED backlight type 

* High contrast 

« i F.Ti driver Emlt-m 

* LVD5 interface 

* Replaceable lamp holder for backlight 

* Selectable 3b it or 6bn digital signals for data of R.GE 

* Fast response rime 

* Small foot print 

* Selectable LVTDS input map 

* Wide viewing angle 
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2. GENERAL SPEtTHCAnON'S 


Display orei r 

304 .121 tlffi x 223.096 O0 nnu 

Diagonal size of display 

ja.Ocm (15.0 ulc-IiesJ 

Drive ryifeni 

a-5i TFT actKe mcnis. 

Display color 

16; Til ^.16 colors. (At 3 lut input, FRC -.errrinai = Low) 
262,144 colors (At 6 tic inpin , FRC tecnnnal = High. or Open) 

Pixel 

1024 (HJ x 763 00 pLSfls 

Pixel arrangement 

R.GE (Red doi. Green dat. BIjc dot) vertical stipe 

Dot pitch 

D.'DM (H) x 0297 (V) mm 

Pixel pirch 

0.2?7 (H) « 0297 (V) asm 

Module size 

326 5 nuu (W) (typ.) x 253 5 nuu (H) (typ.> >: 113 (D) nuu (typj 

Weight 

(1J050-) g Etyp.) 

Contrast ratio 

600:1 (typ.J 

V’tek'DJ^ angle 

A; the contrast ratio 210:1 

► Honiaatal: Right -ode B0 B (typj.Lefi side 30=- (typ .) 
* Vertical: Up side B0° (typ X Dowd side 30“ (typ 3 

Designed iwkeis# direction 

« Viewing direction wiihoutirmge reversal: L'p side (12 o'clock) 

■ Viewing direchon WLlh contrast peak: Down side (6 o'clock) 

* Viewing an^le with eptinmr grayscale (|= 22): Komial axis 

(perpendicular) 

Polarizer surface 

Antiglare 

Polarizer pencil-hardness 

3H (nun.) [by US K5 600] 

Color gamut 

Af LCD panel center 
60% (typ.) [against NTSC color space] 

Response time 

Ton+Toff(lQ%i-^ 90%} 
arm Ctyp l 

Luminance 

Ar Ihe ntajsnBan Imtwteaux control 
400 cd'm- Ojp J 

Signal system 

LVDS lport 

Power supply voltage 

LCD panel: 33V 

LED backlight: 12V 

Backlight 

LED b.i:lzli£ hit type 
[Replaceable part 

| * Lamp balder set: Type Mo. TED 

Power cons u mptio n 

At the maamum luminance control. Checkered flag pattern 
TBD W &j|0 
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3. BLOC E DIAGRAM 

Hast ! LCD rtciinlc tProducl!l 





Waiel: Relations be tween GM> (Sipml gflwisd and LED dnra gionitd} and FG (Frame ground) in 


the LCD module are as follows. 


GND-Fti 

{JcmteoAd 


Note!: GXD and FG must be conned? d to customer equipment's ground , and it is iecammended that 
these grounds be eonnecied iDDeiher lel customer equipment. 
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4. DETAILED SPECIFICATION'S 
4.1 MECHANICAL SPEanCATTQfrE 


l-lram tree 

SpKLflfUffll 

Uh 

Module rj?e 

336.5 ± as <W)*ti3J± 0.4 rHj fitted rDj 

Note! 

men 

Lurpla y ue-j 

i&t I3S CH» * SSULfttny) 

Motel 

men 

Wei^t 

i IJQSJI ttypa ( l.liXTi itnuL} 

s 


Notel: See '8. QLTLDvE DRAWINGS’ . 


42 ABSOLUTE MAXIMUM RATINGS 


Karamiiier 

Symbol 

Kjb,:.:. 

Lan 

Kemuti 

Pftwer supply 

LCD pgnel 

VC C 

-03 to +40 

V 



UE1> driver 

VDD 

-£l3to+33,0 




Display a giuls 
Note] 

VD 

4U(d+I.K 

V 

Ta- Z5TC 

Lnpui Vs'lrjjf 

FUncnon r-L j.iulr- 
WohtZ 

VP 

-03 to +40 


for si.;."ils 

1 unoLon agnaL for LED dm>er 

PWM 

-03lo+i5 

V 



BFTTC 

-0310+45 

V 


Hiocage Lemperjiure 

Til 

-311 to +MJ 

■c 

- 



i" im : V_1 i0* 

TepP 

-30 to +70 

■c 

Mc«3 


Rear mal ice 

Topft 

-SCI t& +-"Kl 

■c 

Mch4 





4*5 

% 

Tal «TC 


Keltfiie humidiT, 


RH 

4 *5 

■t 

4orc <t*istc 


Natal 


145 


STCoTilblirC 





136 

% 

6tTC<Til?li‘C 

Absolute hunticn 
IMoteJ 

AH 

!?G 

hkricti 


Ti> WC 


Hotel: IXM-.'-, D3L+/-. D2+,'-, TXM- mi CLK+f- 
HoteZ: MSLandFRC 

Hate3: We,Kintd. j[ LCD panel surface (iadujdmt -jetf-he-aO 

Hate4: Measamd ai LCD modjkl rear shield siLTf^ee \incbdms s-elf-iici') 

Hote5: Ko c-DudenifliioD. 

Hate6: Water amounl at Ta= 70°C mi RH= 16% 
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43 EliCTEICALCjtLyL'lCTrSISnCS 


4.3.1 LCD panel signal processing ward 


CIa=25 : C) 


FmmstT 

Symbol 

min 

*tp- 

riOJL 

Una 

ftenurla 

Powtr supply voltage 

VCC 

1.0 

JJ 

IS 

V 

- 

Hofi-tr supply current 

TOC 

- 

Am 

Motel 

H&tOl 

\kjUtl 

mA 

m VCC-3JV 

Remus*. *e ripple v flu it 

VRPC 

- 

- 

300 

ETlVp-p 

fee VCC 

Dili'erem j| mpui 
ihr*v.o.J vcrilage 

High 

VTH 

- 

- 

+ |m 

mV 

atVOM- I.2SV 
Motel 

Ijow 

YTL 

-lW> 

- 

- 

mV 

tenniaanaj ntnaante 

RT 

- 

1® 

■* 

£1 

- 

[nputmlLagefix 
Mii. and FK€ 

High 

VHH 

i fih 

- 

vcc 

V 

CMOS, level 

i-OW 

VFL 

ti 

- 

0.40 

V 

In pin cuirsit rix 
M$L and RkU a;uk 

High 

1FH 

- 

- 

■0 

pA 

- 

jjOW 

IH. 


- 

- 

pA 


Hotel: Checkered flag pattern [by EL^l ED- 2522 ] 


HoteZ: PactnrzL for ruasruaiu eim-eDt 


Hate 3: Common mode voltage fw LVDS receiver 


4.3.2 EacLEghrt Jzmp 


03 = 25=0 


Huan^ier 

Symbol 

mm. 

1 yp- 

EUlU. 

liter 

Rentarfci 

Hewer supply ml age 

vdd 

IAS 

110 

no 

V 

htui 

Hewer supply eumem 

TDD 

- 

TBD 

TBD 

mA 

At the bummi 
L uni inancec count. 

HcrmjjKible npple vetuge 

VRPD 

- 

- 

2I.U 

SJiVp-p 

lor VDD 
Itui 

Lnpm voltage fix 
PWM npu! 

1-fcEh 

VDFHt 

1-5 

- 

43 

V 

- 

Low 

VDH.I 

- 

- 

033 

V 

I nput voltage fix 
BOTt signal 

ugh 

VDPTtZ 

] J 

- 

43 

V 

- 

Low 

VDFL3 

Q 

- 

US 

V 

KWM frequency 

iW’Vl 

5M 

- 

It 

Hz 

Mote4,No«3 

KWM duly nun 

Ofowivi 

1 

- 

1QQ 

-i 

Mote*, None? 

KWM pul-* V, Jill 

iPWH 

5 

- 

- 

]*■ 


Hotel: 
NoteZ: 
Note 3 : 


Wien de-ngoing of the pcmr supply, cake the measures far die prevention of surge voltage . 
THus- value deludes peak caneit such as overshoot cimem. 

Hie poTcei supply lines (VDD and GitvD) raij 1 hast ripple voltage dimes l mnnm ee control of 
LED. There is die possibility that the ripple voltage produces acoustic noLse and signs! ^ave 
noise in audio circuit ,md so on. Put a capacitor termed the powr supply lines (VDD and. 
GHD) to reduce die osise tf Dscessav. 
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Noie4: A recommended valued as fallows. 

- 2n-l , 

f.™ =— xfc 

(n = mteser.fv =fnme frequency of LCD module) 

Noted : Depending on the frequency used, so noise may appeal cd the screen, please conduct a 
thoroagh rvainarian. 

Nate*: Whik tbe ERIC signal is high, da dm set ibe tFiJiH (FWM pnlsc width} is kss 'than 5ns. It 
may cause abnormal warning of ibe backlight. In Hus case , turn tbe backlight off and ibeo od 
again by ERTC signal 

NaleT: Regardless of Ibe FWM frequency, both. FWM duty ranu and PWM palse -width must be 
ihnvs more than the minim um values . 


4 3.3 Power supply voltage lippb- 

This product wads;, if die Tipple voltage kvels are owes tbe permissible values as tbe following table. 
hut there hue hi be poise on the display image. 


l-’owsr supply milage 

ki.pple-ioi.iagi! Nme] 

; Measure .ic input lenaum! oil power suppLyy 

1.011 

VC£ 

iSV 

jLLVjj 

mVp-p 

VDD 

12.0V 

kMi 

mVp-p 


Natel: The penuis'dhk rvpple vsltage includes spike noise . 


4.3.4 Fnse 


.Paramdcer 

K’jce 

Racing 

Fusing tiTKC 

Remark 


Supplier 

YCC 

PCCHilSlAE 

KA MaYa ELECTRIC 
Co. Llil 

l.iA 

20a 

Natel 

34-V 

VDD 

KCreialzAB 

tiA MaYa electric 

Co.,lM 

20A 

4.0a 

ht,v 


Natel: The power supply 's rated rumen* mast be more thzn the rosing cimenl If it is less than the 
fcsjij current, the fuse may not blow in a short nme, and Lien nasty smell, smoke and sc- on 
may occur. 
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4.4 POWER SUPPLY VOLTAGE SEQUENCE 
4.4.1 LCD paid. signal processing hoard 


ON 


OFT ON 


VCC 

Note-1 


Display signals’ 1 . 
Function sign? I 
KoteZ 



* These- si pjlLIs should he measured at Ibt terminal of 100£3 resistance. 

Notel: If there is a voltage variation (voltage drop) at the rising edgy of VCC below j.0V r acre is a 
pos si briny that a product does no: wort dae to a proceed on cucitit. 

Note!: Display signals UW«'-, D1+. 1 -, D2+. 1 -, D3+-- and CLK+.'-j and function signals (MSL. FRC> 
must be set to Low oi Higb- impedance , except the VALID period. (See above sequence 
diagram), in order to avoid the ciKiniry damage . 

If seme of display and function signals of ibis product at? cut while mis prodnet is working, 
even if the signal input to it once again, it might not woik normally. If a customei Sops the 
■display and func-nas -signals , VCC also must be shut down . 


4.42 LED drivei boaid 


DispLay signals 
Function signal 
Motel 


Vote? 



Bare 


FWM 


VDD 




ll'Jms^Tr 


II.ZW- 





iJtns ■: If 


Oy VALID pmoa. 

7y jrZ//S S//S Z//J< 


r i J’. 


IfSnscTr 


fons^Tf 


U.tVECL JlLI 


dims v T r < SfSns 


K 


(j.WDD 


Natel: These are the display and function signals for LCD panel signal processing board. 

Note!: The backlight should be tamed on within the valid period of display and function signals, in 
order to avoid tin stabile data display. 
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45 CONNECTIONS AND FUNCTIONS FOE INTERFACE PINS 
4.5.] LCD panel signal pDwts:in£ beard 

CKl sodui (LCD module side j: 155083-20121 ( P-TWQ ELECTRIC TECHNOLOGY CO.. LTD.) 


Adaptable ping: DF1- 

P20S-125C (Hume Electric- Co., Ltd. (HES)) 

Pin No. 

tiymboi 


Jnpui . ilna tignal Sbn: 

Input lLil 3 Jifniil: 
tihil 

Ktnum 

Map a 

M.\HH 

1 

VOC 

Powitr supply 



Note: 

2 

VCC 


3 

GNU 

; around 

Ground. 

Note! 

A 

GND 

5 

DO- 

PimI <LHi 

R2-E7.G2 

RO-BAGO 

Note! 

6 

DO* 

7 

GND 

Ground 

Ground 

Note? 

a 

Di- 

HKfil ■' 

01437.02-63 


Note] 

9 

Dl* 

id 

GND 

Ground 

Ground 

Note: 

ii 

Di- 

Kiel 

04-BTJbE 


Note] 

12 

Dl* 

13 

GND 

Ground 

Gawd 

Write: 

]4 

CLX- 

kid dock 

Di iet dock 

Note] 

rl 

CLK+ 

Id 

GND 

Ground 

Grouod 

Note: 

]7 

D3- 

.i'GND 

Kiel uiii 

{ Ground 

RO-fll. 

GClGi. 

Bj.lBl 

MJtr. 

GeUIfb. 

BfL£7 

Ground 

Note] 

IS 

Di* 

j ! GND 

IS 

M.HL. 

LStecii-rc .of 
LVDS i npu: dLn 
naan 

High 

Low or Up*: 

Hi $l 

Notts, 

Note^ 

SO 

FRC 

Sdecuoc cf l/.c 
■•L-T ther of coIoct 

Law 

HijticcUpea 

- 


Natcl: Twist pan wires with lOOn (CharattetEtie Lmpedanee> should be used between LCD panel 
signal processing board and LVDS tLni outer. 

Note 2: All GKD and VCC terminals should be used without my uon-c-Dnnceied lines. 

Note!: Sec '4-5.4 Comwetiois between receiver and (ransnnUter for LVDS*. 

Note4: Sec 4.b DISPLAY C OLORS AND INKIT DATA SIGNALS’. 
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4.5.2 EacLkEbtknjp 

CK2 wist (LCD modufc nde): MSE2-403BP6 (STM) 
Adaptable plug;: F24035P6 (STM) or cgiuvaloii 


Pin No. 

Symbol 


Keeurts 

1 

VDD 

Bon-tr suppLy 

- 

2 

VDD 

Howtr supply 

- 

i 

GND 

Umuid 

- 

4 

GND 

-Qrauivd 

- 

5 

BRTC 

Ni:k kg hi Lif-j'LiJ-V comroi 

High- On .' Low- Off 

d 

PWM 

LlETlilUELCe OKIdTOl 

FWM Dimming 


4.5.3 ?oanoD! of plug andiodart 


Rear side 


CM2 





CN1 

1 

6 



1 

n 



20 j 

i 1 


In-sen dueerion 
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4.5.4 CoanectiDn between jecehei and can; outer fosLVDS 
<1> LVDS Input data signal: flHt, MAPALWSL High, FRC: Low) 

Host l LCD module (Product) 



Kotel: Recommended rtansmiter. See die data sheet torD3PGC3S3 (Jaas Inscmuen's) . 

Hotel: L5B (Least Significant Bit) - RO. GO. BO MBS (Most Significant Bid 1 - E7, G7. B7 
Kate3: Twist pan wees with ICOfl (Qianieteristic uupedanee) should be- used between LCD panel 
signal processing hoard and LYD5 tinsonter. 

Nate4: Input signals to TXIK23 r TXIN24 and TX3H25 ate not used inside die product, but da not 
heep TXDC23 . TXK24 aod TXK25 open to avoid noLse problem. 
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(2) LVDS Input data signal Stnt, MAP B (MSL: Low ar Open, FRC : Low) 

Host I LCD module (Product) 


►-4 



Notcl: Recommended transmitter. See die datasheet torDSMC3S3 (Texas Instruments) , 

Note2: L5B (Least Significant Bit) - RO. GO. BO MSB (Most Significant Bit) - E7, G7. B7 
Kate3: Twist pan trues with ICOfl (QiarartciEtie uupedance) should be used between LCD panel 
si gnal professing board and LYD5 transmitier. 

Nate4: Input signals to TXIK23 r T7GC--'2-l and TXIN25 aie not used inside die product, but -do not 
keep TXEC23 . TXK24 and TXD\25 open to aroLd naLse problem. 
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(3) LYDS Input data nanal Gbit EMSL: High, EEC: High. or Oped! 

Hoss | LCD module CPioductJ 

— , - — - h — - - 



Notel: ReecoiEGended iianiniice:. See die data -sheet rarDSKC3S3 (Texas Insmiruen-s) , 

Notc2: LjB (Lean Significant Bit) - R0. GO. BO MSB (Mo-sx Significant Bid 1 - R5 , G5 . B5 
Kate3: Twist pan wues with lCOfl (Chaiacieiisric uupedance> should be- used between LCD panel 
signal processing board and LVD5 transmitier. 

Nate4: Input signals to TXDG4. DOK25 P 'DON27, TaLo, IXnaO, TXLM1, DXM16. TXLM7 
and TXK23 are not used inside the product. but do not beep TSDOt. TXIK25, TXIN’27, 
TXTCS.TTCDTO.TXEvll. TXK16. TTOK17 and TXK23 open to avoid noise problem. 
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4.5.5 [Efcidata pizi e 

(l)LVDS Inputdrj a&im]: DA, MAP A (MSL: Hi*h, FRC: Low} 



•C2) LYDS Input daia nQ:m]: S'Dit, 5vL-\P B (MSL: Low sr Open, FRC : Low) 
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C3> LVD3 Input data ngna! 6kt (MSL Hioli, FRC: High dt Open) 



4 6 DISPLAY COLORS AMD INPUT DATA SIGNALS 


4.6.1 CombinaioDS Df rnput data ngQals.FRC and MSL signals 

Tbl-s product cod display 16,777,216 colors nwalmt wilh 256 gray teaks and 262,144 odors with 
64 gray scales by combuLzasa of inpuc data signals, IRC and MSL signals. See the fodlDwing labile. 


Locn&.uiijftri 

1 r.pin .-lin 

Kl sails 

InpuLiJaai 

mappag: 

CNl- 

Pln r+t It jM LS 

FRjC lenrsisal 

MSL terminal 

Lnspl j;, colors 

Romnfci 

© 

Shit 

MAP 1 A 

DW- 

Low 

Hi^i 

US.T77.ilii 

Masl 

© 

>: hiL 

MAH if 

QW- 

Low 

Low of Open 

16.777.iHi 

Noel 

© 

ei hiL 

- 

liMD 

Hi.:£ or Open 

Hi#i 

2*3, 144 

tiDOil 


Natel: See '4.6 2 16.777,216 colors". 
Natel: Sec ' 4 . 6 J 262J44 ederr 
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4.6.2 I6,777J21d colors 


This product cam display 16,777,216 colors equivalent ^ili 256 tjajr soak? ty corabdaduan. © or ®. 
(Sec ' J .tj .1 Combdnatkaii of input (Lana signals , FRC and MSL signals > 

Also Ibt idfldoD brtiraia, display colors and input data signals is- as poUdws, 
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4.63 262.144 coinn 


The product c^jl display ZS2 J44 c&Idis inch d*fl gray scales by eociH&MiMi ® . 
(Sec ' J .ti .1 CombdnatHHis of input data squats. FTtC and Y1SL stoats > 
Also ibe rdaion betiraa display colors and inpu: data signals is as poUdws , 



PRELIMINARY DATA SHEET DOD-PP^‘ SSS list Kltto^l 


19 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 



@ Global LCD Panel Exchange Center 


www. /Dane look, com 


PIS © 


iiiiaw 


NLT Technologies, Ltd, 


N LI 0276 AC30-45D 


4 .7 DISPLAY POSITIONS 

Tin foiLemiiig: rafclc is die no.rduu.tcs per pixel 


CCD.O 


Ft 

O 

B 


Z oc &. &0 

Of l. 

. . . 

Of X, <1} 

■ - ■ 

epas, at 

C[l03, Ot 

Cx H, l) 

Of l. X) 

. . . 

Of X, it 

- - ■ 

cam, i t 

0[lK3, It 

■ 

■ 

. . . 

- 

- - ■ 

- 

■ - - 

Ol ft V) 

Of t„ ¥t 

■ ■ - 

Of X. Y] 

- - ■ 

CfitCi, V} 

QiOQ. Y] 

■ 

■ 

. . . 

» 


- 

- 

Of bite) 

a 1.166) 

. . . 

Of K.'Htit 

- - ■ 


eptis.'wst 

a. iv?tTi 

a. i.hh) 

- ■ - 

Of X.'MTt 

- ■ ■ 

CtME2,«7t 

cpdzi.iffrt 
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4 £ KPUI SIGNAL TIMINGS 
4.8.1 Outline at inp'jE sLjQd.tnumDs 
■ Honzsai&l r.^rul 

hjou-l 


N LI 027 6 AC 30 - 45 D 


H-l.-.riT.-.ivirv .iicnl.™ i h .4 i 


lit: iLULiiMMe-! 


Dir-ftav ptr»>l 



i Vcncai sdgnzJ 

t-ixti 


Dt: ■; IjuLS 4-jjtfltl 


L'nr^jv ptn'>l 



Katel : Hus dia ordiu indicates virtual sL&uai far set up ca timm& 
Kqk 2 : See ■ J Input signal r iming ; chart " far the pulse amubei 
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4 . 8.2 TiiuiDa ehfliflcfcnsliics 


CHofcl„ Hotel, HofcJj 


Prancfcr 

Symbol 

mi cl 

typ. 

Hi VL 

Dial 

Kenwlcs 

CLX 

Pnqiieacv’ 

LiTe 

Sal? 


£1.2 4 

MHr 

iSJlfcSns nyp. i 

Dm> 

- 

- 

- 

* 

Rise ■>:■ . all time 

- 

ns 

Data 

cut- data 

iioip 1 ms 

- 

- 

ns 

- 

Bold lime 

- 

ns 

Rise none, Fall time 

* 

ns 

DE 

McnnnmilJ 

Cjde 

Lb 

ib.S4d 

aoufiM 

20 . is; 

i“ 

4fl3te tl-Cr rt>p.j 

EJCC 


l£00 

CLK 

- 

IXspliy period 

Ehd 

]£rJ4 

CLK 

Vemul 
4 O 1 U framei 

Cjdt 

rv 

1134 

M.uei 

20.0 

ms 

iM.fl KzifypO 


SClti 

1^34 

H 

- 

JXspliy period 

cvd 


B 

DLK-DE 

!:-eiup a. me 

* 

- 

OS 

- 

Bold lime 

* 

ns 

Riseuzne, tall time 


ns 


Koiel : Deframaa of plaint teis is as fallows. 
tc— ICLIL, 1 H 


Note!: Sec the data sheet af LVDS transiuLTiii . 

Note] : Verticil cycle itr} should be speeLOcd io uuegiai raukLpLe of Horboutd oydc (tai . 
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4.S.3 Tmpir sitojil tiDiin.t tiLut 
Hociioniai drains 
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ssusa IT^ID0CDB©C^XXX 
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• I j l 11 TfiT Tiifi 
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ltd 
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49 OPTICS 


4.0.1 Optica] cflaracuftistics 


(Now 


. Vote 2 j 
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On idit.ee. 
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Kernel: These zre utitia] diaractcristios. 

KateZ: McasuitQKnr-r'oaidLtiDiis ait as. follows. 


1^25 B G.YCC=33V.YEO= 12.0V. PWM; Duty 100%. 

Display iDDdc: 3CGA, HonzBDta] cycle= M8363M3I, Vertical cycle= L'KiJOHz, 
ERC=Law t^bii mode} 


Optica] charac sen sties are me-^urtd at Iudiulczicc sa^iiacor. 20rjir.j[t: after tic piod'jcc 
woik' io the M ioam. Alio meiiateoLenc —ft* are as- foUm^. 



r— I hlMitodatciioc i"E2 Comnij 


LCD EmdnJc 
(I-Wucm 


I 


Nate] : See " 4 S 2 Definition of coEcrast ratio' . 

Kate-4: See '-1.9 J Definition, of luminance uniformiiT' . 

Kate5: Tlicic coordinates be- found cd CIE 1931 chmmanri.iy dia&ram. 
Kate6: Product surface icicmciatmc: Tof F= 30°C 
Kote7: See 'ASA Definition of response tbu« 

KateB: See "O 5 Definition of Tie-urns. angles' . 
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4.3.2 Definition of contrast ratio 


The contrast ratio is calculated by using die following formula. 


Cnnirast ratio ( CE) = 


luminance of white screen 
Luminance of Mark scrceo 


4.9.3 Definition of Luminance Lmiformtiry 

The Luminance Lm ifonmn- is calculated by using fo Lowing formula. 

Mmruuiu Luminance from © cq © 


I ammaacc uniformity' (LU) = 


Wmimm luminance from © to # 


The Luminance is measured at neai die 9 points shown below. 

HmHVTfol Line 


k D *■ 

I i>tj ih thrt: 



Response dire is measured at tMe tuuc when the luminance changes fiotn ’ white ■ to ' black ht r 
black ■ to ' white " od the same screen point, by pbnio-deSccloi. Tod is the time wte-D the Luminance 
changes from 90% down to 10%. Also Toff is die time wheo die Luminance changes from 10% up to 
90% £5ee the following diagram.). 


While 


D 


hi&l 



4.9.S Definition of dewing angles 

NccttuJ uc i e i l-teipe ndi cul an 
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ESTIMATED LLMB4ANCE LIFETIME 

Tnc luminance lifetime is the dim- from iriiaai lnniiMDce to half-LunriDatKe 
This liferim* b the esdmaced value, nud if not ? un rotee value. 


CottdtitKn 

! j5.in _:£-J umi-_n.t lifaime 
i l.ik umf- oiptiiidviyi 
Nflul , Hrtt2. .Nfliei 

Quit 

USD eieme.tun 'ulwu.rv:4 

2i"i: I’AtTibMeBi Tonperaure of ilw y'r.dui;: 
CtwYiuu»ufl ooeiaL.oe. FW'V. Dwy; 1 l»t- 

lUtttJG 

h 


Nobel: Life cme expeesaory is hime true bo Imlf-liinriDaDre 


Nobel: Estimated [limhanre lifetime is not the value far LCD id slate hut the value far LEE: 1 
elemeolaiy substaow. 

Nobel: By a rah Leu: temperanue, ■to- lifetime changes panic uizity Especially, in ease the product 
■works under high. '.eoiperi'aire envcoomcDt. the lifetime becomes short. 
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N LI 027 6 AC 30 - 45 ID 


Test IKfTL 

r-ji.1rri.vi 

Judgmem Hose-L 

High Icircpeumre aid hiuniduy 
{Ope rail oa.| 

CD tti ± i~c, RH- * 0 4, itth™ 

0 LXspiaydiLa is. black 

Ho display nix liinoiiuir 

Hi jH KiTiparji'int 

:Cperau<vi 

0 1 J: i p 1 a y diu i s Mac t 
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7. PEE CAUTIONS 
7 .1 MEANING OF CAUTION SIGNS 


Tbe fallowing eaun.an ngns Lire fen - important meaning Be sure ra read "'ll CAUTIONS" and 
"7 3 ATTENTIONS' 1 ! 


A 

This sign has tbe meaning that a customer will be iniired or flit prodncl will sustain 
damage if tbe customer practices wrong operations 


A 

This ngn has the meaning that a customer will be injured if tbe customer practices 
wrung operations 


72 CAUTIONS 

"A 

* Do aoi shack nul prts- Ihe LCD panel and rhe Laddi^Lt! There is a danger of 
breaking. because [her are made of glass. I' Shock: Equal to or nc greater than 2S4m/s : 
and equal ca or mo greater than 11ms, Pressure: Equal co or no greater than IP.tf S' 
(+ Union jigj) 


73 ATTENTIONS 
7.3.] '-fan dliTi; of flit produce 

3 Take hold of both. cud: without r one bin,; the circuit board when the product (LCD module) is 
picked up Hem inner pocking box to avoid broken dm or rmsadjusmienr, because of stress to 
mounting peris od ck circuit board 

© Do not hook or pull cables suck as lamp cable . and so ou, io order c; avoid my damage . 

© When die product is put on flic table temporarily, display surface must be placed downward. 

© When handling the product, take ike measures of electrostatic ■discliarge with suck as earth band, 
ionic skewer and so on, because flic prcduct may be damaged by electrostatic 

© The torque for product mounting screw: must never esceed 0 JPZN-m, Higher rarque might result 
in idi si orU.su of the bezel . .And rhe length of product maiming screws mist be S 4.5mm. 

® The product must 'be installed using mourning bales without undue stress such as bends or twist 
(Set si dine drawings). And do not add undue stress to any psnsn (such os bezel flat area) Bends 
ar twist described above and undue sress to my portion may cause display muia. 

® Da ns: press or rub sn rhe sensitive product surface. When cleaning die product surface, wipe it 
with a soft dry cloth. 

® Da not pish or p'lLL tbe interface connectors while the product is working . 

® When handling flie product, use od an original protection sheer on the pioducr surface (polarizer) 
is recommended for protection of product surface. Adbesire type protecusu sheet may change 
color or characteristics of die pcLarizei. 

® Usually liquid crystals don't leak through the breakage of glasses because of the surface tension of 
thin layer and the constriction of LCD panel. But. if you contact witii liquid crystal by any chance, 
please wash u away with soap and water. 
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7.3.2 Invumimenr 


33 Da dm sptr’tc or stare in high Empcrrlinc , high humidiry, dewdrop atmosphere oi corrosive 
gases Keep tiuc product in packing bos. inti antistatic pouch lh loom temperature to avoid dusts 
and sunlight, when storing die- product 

© In order [o prevent desr condensation occurred by temperaTuie difference . die- product packing bos 
musi be opened after enough time being left under die- emironment af an unpacking room 
Evaluate die- smoge rime suffkieoily because desr condensation is affected by tbe environmental 
temperature and humidity (Recommended Le-aving rime: d noun or mere mih die ori ginal packing 
state after ■ customer receives Ibe package} 

© Da not operate in hath magnetic field. If noi, circuit boards, may be broken 

© This product is not designed as ladknon hardened. 

7.3.3 Characteristics 

Tbe fallowing items are ntith.tr defects nor failures. 

3 Characteristics of the LCD (such as response time, Luminance . color uniformity and so cm3 may be 
changed depending on ambient temperauue. If tbe product is scored under condition of loir 
temperature far a long rune. it may cause display mura. In this case, me product should be 
operated after enough tone being left under condition of operating temperature . 

© Display mura, flickering , vertical streams or tiny spots may be observed depending on display 
pitiems. 

© Da noi display tbe fitted panem for a long time because it may cause image sticking Use a screen 
saver, if the fried partem is displayed on the sown. 

® The display color may be changed depending on viewing angle because of the use of condenser 
sheet rathe backlight. 

© Optica] characteristics may be changed depending on input signal timings 

7.3.4 Others 

3 All C>KD, YGC and VDD terminal: should be used without any non-connected lines 

© I>a not disassemble a product ar adjust variable resistors. 

© See ’ REPLAC EMEKT MANUAL FOE LAMP HOLDER SET’ , when replacing lamp bolder set 

© Pack tbe product wrtb the original shipping package, in order to avad any damages during 
transportation, when returning the product ta NLT foi repairing and so an. 
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HEVISION HISTORY 

The inside of lotesr specifications is revised to she clerical error and die major improvement of previous 
e diiT-j n . Only a changed part such as functions, characteristic value and so on shat may affect a design of 
customers, are described especially below. 
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